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ABSTRACT : 

PROBLEM TO BE SOLVED: To produce a very small sized 
hetero-junction bipolar 

transistor (HVT) having a high current amplification 

factor, good high 

frequency characteristics and superior reliability. 

SOLUTION: This manufacturing method comprises step of 
spreading 

bisbenzocyclobuten BCB on the surface of a semiconductor 
device by the spin 

coating, curing it to perfectly harden the BCB, thereby 
forming a passivation 

film 10 for protecting the semiconductor device surface, 

and step of forming a 

silicon oxide film 11 on this film 10 at a lower temp, than 
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the curing temp. 

and selectively etching the film 10 with use of the oxide 

film 11 to form 

wiring contact holes 14. 
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y i^K-i^ 3 ye 1 0 im^-tixmi: . IuS^'n*-/ 

b5E/'« -y ^^-i^ 3 yffiS SlRWtcx -y ^y S c: b 
tiO. ffieffl3y:?^'h*-;H4$:}g«-tSXS 
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^m^izm^^^h ; i: fc: i 0 . 

ffiv^a^-Ci^y 3 y^^kK ( s i oi ) ^m&L. 

'c-vayes-. A7'7fl:«[jf (sfb) tmk (Oi) 
wEv I) 3 ymmazn Lxmm\zji y f-y^^-r & 
ft. 

v'^'prfy (BCB) TftSClti&i^at-tSIS^ 30 
1 4fc«it*fl2fcaKo^|i^«!ilS<OS8Jt**. 
[11^51 BijS¥^«^a*»\ 3l^^':?3y:5':5'h 

-^V^yi^x^ffy^^ mi,^:i.T^}yirmM. 

•r«.ff«JS17!>Mfi««4<0«n*»K£a<0¥»«^ 
[00011 
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^aa^tttcgtut H B T<7^3Ji*afc:Bltl. i>ff>Xh 

s. 

[00021 

[«*<0ft1gl HBT»4. xs.y^'(3'C-xj:0tAy 

xf(r)m!mjiz^^£m&^<^Lx\.^h, Wiz. 

[000 3l-fk^i!ij^|i^*i&fflt^-tHBTJ±. -Hfc 

(10 0) m^i.mabi-^^^nmLt.izBm>^ 

f<c«i&xtr^'4fv-v;P^^$-er. x^pf-y^fciioT^ 
-?-tl-f*t3i— S «y i'3y:J'^ h«ffi^»«L-Ci8t§^L 

[0 0041 ^««5:HBT<^jaF4i!aa;, s^s*?-* 
s. 

[00051 c:<o^BoSfe^«?Sol64tc:*c#:fr^$- 
^■?-yy'<.-i^3ylSS-»jftrsi^«m'i6:^) 

wmtxp - nft^^m-rsttfloa*^****^ 

i^3yK<o®i. smmiz^^K^^i, mm. 

mamx^tixmrnrnt^-^m^m^^. ttii^uzi 
ymm^i^ v 3 ymmfom hmmm-^^ws^ 

[00061 zti(i><r>mmip(>it^mmi^^'ram. 
T^ux. mzi npa«te^s^-r4 1 np, in 

GaAs, InAl As^tOtt^^fcJi, JtS[^<Oi|s« 

m&izsnTtmmii^'j^^j:<. f^Mum^tih^^mi 
mmimm^<'yi^<-i^3ymt txi<m\'^htix\>^ 

<^iM^mmi^ix\:fya-7-i yytzX-yX^jiJ^^ 

mizmisL. ^AT'jyy (cur ing=mam: 
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[00071 tt^L^ifiiy. mtffi^V A 5 HJi*^ 

iiz^'rtm<rm>^ism^^^titti»). .-k'j^ s his 

CB (h*X'<.yV$/^'arx» *«lrtl-C*S (0«x. 

tf ^ "DAVID BURDEAUX.PAUL TOHNSEND and JOSEPH CAR 10 
R, Journal of Electronic Materials, Vol. 19, No. 12, 
1990. pp. 1357-1366" "R.H.Heistand II et al., Th 
e International Journal of Hicrocircuits and Electr 
onic Packaging. Vol.15, No.4. 1992.PP183-194'' 
^$ilTV'>S) , c:«OBCB^)i§«d^y>f SHiOt^ 

[00081 L.*>L^r*5^>. =¥*TUy^^^t?Ht; 
L^BCB5-x.y^y^-rS:&^i, Rl!Si:LT7 y 
« ( F ) ^^-^^;t•r7Xvx.y^>^^ftfc:IS«$<^S. 20 
c:*i.aBCBco4HFIi3irtt:s i - s i 

Xvxyf-y^^-CtiCKOS i - S itOtg^Sr^fc^ 

[0 0 0 91 BCB)RT>'N*-/i^'<— i^a^^^iTJtHBT 

tBc B^is^r^xvx^^y^^LTms^^sai 

^^h, L*»L. 7*M'i^'XHi:BCBffi«f:*>^,t 30 

SiRtti&i*/>:-i*:^>^i:*«aj5fc^rV\ -e^oytri^^* h^i/' 
;;^^-7;^^'■CBCBK*7•7Xvx•y^>'^^-rl,t . 7 

f-y^^*<r9Xvx«y^y^4»tcjitf n^vifmf 
[00101 ItK, St>»EV^3y:?^' bX;P-*-;|/3bi« 

^^^^x5 •y^'«ffit^^Lr8b»^lHb!p'asli:^:l.. ^x. 

tf, 0.8;um«BOX5-y:^mffi±<OBCB5iMK3KS 40 
3tffiOffilfP*>l. 0 . 4 /iin4B<07 * M^xX hV'C^'y 
mm $:mL. i^0.5ium€iS(r)BCB^ 
$rr7X-7X»/^y^^|,i©^, 7*M'vXh-rx^' 
mA Ktc>VfllO. 2 5 ^oyJJLt<^-/^y^^*«A6 
fcJ^>, (i0.8/imJJlT«3y^^'hX;l/-*-;W$:Jg 

«il . 0/xmOT<OxS y ^J'mffi^^r-rSSBWHBT^ 

[ 0 0 11 1 fi^HBTtOX* -/^'mffi*»^Sa?:]RO 
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4 

^x -y f-VN' >y LTx 5 -y rJ'llfficO^i^^aj^-iirS "x 

s-yrJ'mffiaajL" <r>^mchh, x y^^-/ 

.r<^)X5-/^'mSSaiLffiJ:0t>ny^':5'hX;P- 
[00121 

[l6W»^L<J:3i:-f2.ilSl JJB^oidfc. K+t: 

S^S^L. ^ttc^on-yv^^-v-ayecaLTV^S 

BCBKSrX y^y^/t-SWi. lsf*5KU>f S KTffli-^ 
V »S 7Xvx y ^>'^^-r-«l3/E^=5rx y f-y 
/*»'|gK{iJ*5:t\ ^ii.«BC Btf)^H^1gji+fc:S i - 

[00131 t/c. i<7)BCB^lS^fl:^^|i®ftHB 
T<o^®''«>yi/'<.-i^3yKtcfflv\ i^y^i^yxf^r- 

^LJt'?;^^'^fflv^Tx>yf-y^^&tTd'i}S*«S)S*^ 
BCBSK<0x.y^y7'+fc7* M^v;^hvx^'<W 
^ Hx>y^y^<*i^t^:0. JSaihl^nyrJ'r^ hx 

•C, X yf-y^^ttKO^JTM^S/XHtSttSl^^f KX y 

f-y^^a, ^*>i*««*#»r« i: i . o/xm j: o 

[00141 *^JI±. ±IB<7)r i: ^ta!5l6S«o^^ 

W£%m.^. ffllffitttg^l^fittehtffi^HBTj-nr 
[00151 

t:«j«tTV%&. -^jihh. il««lfc:IB«o«BBfc:fc 

t:^L/i^> ^aryy:5^-r&c:fcfc:J:oT^7:ix 
ttS^mffi«cSr^t:®fl:§-»i:6 c: t fc: i 0 . 

»f-yv'<:-v3y|g±fcBi^^aTyy^'a 
JgJ: Ofiv^jarci^U nyKftM { s i 02 ) 
iE>'y3y|«biis-fflv^TiiE/'««yi^'<.-i^3yR 

^SSiWfc:x^^y^^-ri.^fctJ:0. ffiMlfflay^^ 

[00161 mw^:^r^)vy (Wcsm) tt 
§1) Tm-th:m^m\'^hifi. i^voymmmA 
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[0 0 171 ^z::. IM«ffl3y:?^'b*-;l^?rm 

•y x'^-j^a yWitizm&Ltii^o^yfStfm ( s i o 

x^y (C2F6) /fxtrm^'^tiRim^ ^y:c-yi-yy 
yfteH ( S Fb ) fcS^ ( O2 ) <0S^;{rx-5r 

[ 0 01 8] tfc. l3iE'7-;:^*5aWHFIiffiBf«i. «;l 
4fc:ie«<?DJ:3fc:. h'X'^.yy'v^'Dyry (bcb) 
[0 0 19] ^/>:, 0i|;Hfii^5tcE^<Oj:dtc. ^ 

'^-v^mSSr^t-S •y^'tS^S*S:t«x^:t-5 •y^' 
- 5 -y 9m&fm<^i::»y^^- 5 -y r o>f fflS J: 0 1 

[00201 miE<^ri:<, s«siiiiB^. ^mm 
Bc BmfSinmL^mmwmsco^-iy ^^-^ a >is 

[00211 ^^miztiX^Xli. ±a<Oj: d^rlT'f 

'X-'^ayWit Lxmw iioimic^yh^^ht^ 

[00221 A y >"<.-i^a ymiZlMcOBC 

BKSrfflV 0 . 8 X/ mJ.iT<^mffi±iS8ffl3 ^ ^' h 
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( 1 ) ^^^< fc t^fiBi+fci^ U 3 yj^^^^ 
*g^$-^^r L^^TC^S-i-i-lSi: -tt V-X«B C B m 
ffift*^1^fflH BT* }^L)f>xM±K:;^ f 

^y:/ffitJ:oTll^0t. iJ^^r<i:t±IBHBT<^- 

y^^^l.ifctJ:'5. ±IBBCBSiJii^^fc®fl:3 
■fr. J:aHBT<o^»aS:ffl5:6ta^StR>-«-yy'^- 

i^3ymi:m:ttTM. 

( 2 ) ISB C B^iSitci^y 3 >'KflJSS:iJ'=&< fc t> 

10 ji^BCBisi^sti^co^Aryy^^iae^jBi.'arv^ja 

(3) ±Mi^Voymimhizj^9-yV^tcrzy*h 
i^i^xhi-^xi^iztx. 'y^<th±Mi^v=iymt 

R«::^7«y'fbx^y (CiFe) ;{rx*fflk>fcRl6tt-f* 

y:C'yi-yy (R I E ) ffiTx>y^yi/t:t». A7-y 

flassi ( s Fs ) ttm ( oj ) tos^;irx^«v%feR i 
E^TjiaBc Bsnsi&±Ei^y 3>mRfc:«LTa! 
j?e<)tx./^>-^^-rs::fctcj:'?. gfcsrt&coxs.y^' 

20 [0023] ±a<0 J: 9 t*^^tCt>V>T<±. >'^••y 
-va yiSi: LTffiflfcttigi&it LrJ4V^S*«JllI<0it 
LV%V-X«S^B?efr (0!i.tfBCBK) tcJtU 

X. mm^X(nmiay^^hmmi[Mi:^^y* 

46. X 5 y ^'mSKi 1 . 0 /X miaT<08«fflH B T<7)S* 

V-X^S^H^fiffi* (0!li.JfBCBJS) Srfflv^syi 
[0024] 

[fSBgc7)||ife<7)}gffi] *^t:J:|,I nP/I nGaA 
s^HBT<OSJt*«$-01~Hl Ofcil^Bl liSrffl 
V^THIfltS. 01-01 Ott. 3|^<^®tC*i»t& 

mmif^mx'i>*). mji^wtm^htLi, (oi 
1 ) m&if^f>MJtmmm&mw^j^t>h. Jt^fL, ± 

fBcOjS^recO^tcfctt^ r 1 J tj r 1 J coaarfi[5:^ 

i.tti.mi Hi. *m<r)ijmx'm^tt:HBT(o 

[00251 :*^£DJgffitt>{tl.SJi*Sli, X5 -/ 

:?«gt-itfttttc LxK-xmmi:ss^mmm- 
i>rti-tx{zmrs\,^xm. ^mmimm&x/vyh:t 

50 D-feXJ4!^«T3-2 9 5886^t:»K^§nTI-^S. 
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10 0 2 6] t-r. mm. (ioo)Mi:±^iBt-r 

l.mSttI nPS«l±fc. MOVPE. iJXV~X 

■ttfl nGaAs3U^'^'3y:}'^'M2. I nPfc I 
nGaAs*»ii>«^5ni.3W^':?a3, ^SISpS^ 
tmk F-r Lfc I n G a A s '^-X® 4 . n S^tfitt 

fcl nGaAsX5.y^'ri>^'^'ha6*)fijCXU5':^f 

[0027] \nVt\nGBLKsil^hW&.^iy.h^V 

Tii 0 . :<^<^JB®rttnST*fi1*li& H-TLJt I n 
P«3-l. nS^!BsS:K-7*LfcI nGaAsfl3 
-2. T>H-TI nGaAsfl3-3^Ji»:xtr^':^ 
>'-V'7l'jS;^$-lt7txe®«jii&fflV^TV>S. 
[0 0 28] iictc:, a2<i. 01fc^L/::«Sfi|jSi!|cco 
I nGaAsx5 y:J'riy:J'i'ha6<?D±tCx5 y^'S 
fli7«rJg^SXgSr*L.-CV^S, Cltox* •y:J'mffi7 

tt. mrnm^) y h^^ymcmmtihr i /p t/A 

u/P t/T i «flffl]g^)S^^{iX>'^••y ^mSJ/R I E 

a-CJg^SiiSWS i NK*>^>^rS. xs •yi' 

«fi7<Wli0^tt. ai lfc*L)tttfc7^}g*=5rU 
•CtJO, (01 1 )ffl:/^{a*»'x$.y:?;gSrJ^«L, x5 
^y^J'gtc (Oil) ffif*ffi5:^il^:V^ii:*s^FSrC&S 
(S.Yamhata.K.Kurishiiiia.H.Ito.and Y.Natsuoka. "IE 
EE GaAs IC Synposiim" 1995.|)p.l6M66{Cfi^$tt'r 

[0 0 29] ij^fcl, H3«. ±Ex5 y:J'«ffi75rVX 

-TagSrffll^f^RjStt-f^ryx yf-y^ (ECRR I E) 

JS^/r;Pd-^^;>yx-cs*-ttx./^y^ 
( iS^Xf>^ tr;!^:/^;^^;^ SraanrT 6 c: t -ex y ^ 
v;^^fc«UTx -y ^>^<fll1ii<^Ett*^T?= S ) 
?riJ'^^<tt, I nGaAsX5 y^'3y^^hffl6JC^ 
■r&*-C4Tofc^. :5'x>i6/Jg||flykS*JgffifcJ: 0 
I nGaAsX*,»^'3y:J'^fa6i& I nPx$y^ 

Ji5fc*tLTSlRWtcx.y^y^t. »:fc«lt/'jyis 

^gSrCI nPX5 y^®5* I nGaAs'<.-XH4fc: 

[0030] I nGaAsX$y^'riy^'^h®6l4lf 
HX yf-y/Six. x5 y^'Sfii7<0-ex^Tfcry 
y MS«bi»»'m$ti.S . I n Px S y 5 li^ 

<0I nGaAsXS-y^'riy^'^'hae^VX^'tLT 
Xyf-y/SiiSifctc^rS. J:m<OidfcECRRI 
EfcSJ?'>xy hx.yf-y^<<^^^i?-fr?:fflv^S^i: 
tciO. Biirti^-tt. WSttt@n>tx5^^'mS70 
TfcSSftory^^-* -y MSai&^xS y 
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[O03 1]i5ct. @4tt. ±E<^x5.y^'^HtmJ: 
tO^ffliJilXl nGaAs^-Xl4±<om^i)-fc:P 

5 >y:?mffi7TK:TV^-;<? y Vmmm^^tiX\>^i, 
t:ib. ^«$n^<-xmffi8{il nPxS y^^SSt 
3il8t-SC:fc=Sr<. S4'<-;^fi«E. '^->^/3V^^ 
«^§ftA«fii»^>T/h§V^-fe;l/7r7^ y I n Px5 y ^J' 
/I nGaAs'<.-XfliiS3Wgj«T#6. iyt. XS-y 

10 ^m&7(owmm^. mjt^mmi^-x'ms 

1 1 nPxS>y:J'l5tc^^5:S< (OlDBJrfi 
Sr-^^<irv^yt:y). I n Px* y :J'«5<0SS?':'x -/ hx 

tih. tt:. ^'-xVSfD:>f9fWJy>:ty^300'C 

-xrnsf^ d xs y ifmmff)±t=.im^td^^ 

8' »i. xSy^'««i:-«t:55roTxSy^S8i7i: 

20 [0 03 21 i^tc, 05»i, 7* M'i^';^hv;^^'S:ffl 
V^T. I nGaAs'<— XJi4atfI nP/I nGaA 
sni^^'^as^^'xyll/lgK^^TK^jS. JSM/ 
U >'l^Srfflt^TSJ?«t'>x y hx yf-y^^&^ 
fcfciO, I nGaAs3W^'^=l>'^'^hJi2i&»aj 

u /P t /T i S^ffliSwa 1^^ :^«e9 £ JgliWSX 

[0033]i*:fc:. sett. 7*hw>?j^hvx^^ffl 

I n G a A s a ^' 3 y ^J' h« 9 ^'xyit/ 
30 SBIfls*^*«l?Sfr''>x«yhx-/^y^'-r&^:tfcJ: 

(HSW) '>x>'>^jiit-9-^ :7oxy« 

BiBCBSr;^try3-r-<y^^t, 250X:co^:lTV 
yi^irt&LX^mmmtzBC B A-/ i^^-i/ 3 ym 1 

Oi&»|^&J^i&^U^*,<OT*S. BCBmWfWi 

r,xsm.m<7) h ^r/uifimm-^ h(oxrmt'3>i>. 
[0034] iM(n^:rT*j y^^asJi, HRfcJifiaiii 

^-;&<0«iEiag-CtT^ra*«. iJ'-^r<i:t>mSa4t« 
40 L!t'^-;^mfii<0^:?;Hi7hjJ-7l^3r-5y:5'fMl 

momL<^j:^^mi:&tfhi::tbX'$)?>, ^ 

jt- 5 -y ^ To>f lag J: 0 tfiv^iasfc-r & c: i: *sa^ 

50 [0 03 51 a4t:^J:dt:. x5»/^'mffi 
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7, <-xmk8. 3P^'^'mg9<0fi[S (BCBl^ 

BCB<0KS«ix5 y^'SS±{i0.2/im. '<.-;^S 
feltiO.Tium. 31/'^':J'mfly:li0.9/iingST& 

[0 0 361 i5?fc. J:£BCBy<yi^<-i^3 

mTi^^j^ymjSi is iOi) iisrttSLfca. x 

5 -y :?®K7±fc>''«>y HffiSrj>^^' 

[00 37] ^a. i^^jaymmiiirm^his^ 

[00381 iiJtc. msii. ±E->y 3 ySf^l 1 2: 
A7-yfliX^y (CjFe) ;<f;^ifflV^/::Rl61t>f :r:^x 
«yf-y^^(RIE)ffiTX»yf-y^^L. ra?LaH3i&» 

^-rSXgSr^LJtfeiOT&S. 7^7>y-fbX:J'y;<fX^ 

fflv %S t fc: J: o T 7 v-'x M 2 fc <0SS?tt*>'S> 
6SSllfiir§. *-:>Sitfr|6)<o;^iOM*ttX y^y:?^ 

[ 0 0 3 9 llSgcOC2 Fb-R I E5-fflV^3tXy f-y^^ 
V- hcO-Hfti^i: t-CJl, : 5 0 s c c 

HfXB : 2 Pa. RF>»"«V- : lOOW (y<'7-«gS: 

0. 14W/cin2) . SS*rS:7^7ny. iaS:S 
fcUvrxy^y^^^triji^T. 

2 5 nm/m in, S i Oz : 3 5 nm/m i nggX' 
i>i, i<r^0!-CI4SiOj<Ol8J?: 30 0nin. 7 
^-M^i^'Xh: 1.2jumgeT-&S. 
[0 04 01 iXtC, a9<4, ±ie7*M^>'*Xh/i^'J 
3>'18'fkiiHL»13$-vx^'fe:L'C, :J^7«7<fc8S«i: 

K^«0m^;<fX^fflV^3tR I Ea-CBC eVN- y i^'C-v- 
a^Kl O-Srx.y^y:?^-rS.Itfc:J:0, nVrJ'^'hX 

[00411 ^rtJ, H9fc:lix$«y^'!i«7±<r)ny^ 

^'hx;l^*-;H4£7);^iL5:^L)t*^. HI l<?>¥ffiH 

^^fcay^J'^'hxyi— El 

®fii9±<?5-eii-Pii<ori y^' ^ hx/|/-*-;l'«r 14- 

1, 14-2, 14-3-C*LTV^S. 15- 
1. 15-2. 15-3«-t<l-eil<0/t<yKffiSi&* 

■r. 
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[00421 miS<Oj:otC, BCB^x'-yi^^-i^gyK 

1 0<0eE${4fit®V^=IW^'^'«S9±T'0 . 9juing 

at>afVvxS-y^'^7±T0.2/zinggT* 
0. 3U^^'5S9±<0BCBK5r^T^-r&t::J±x 
= ^ rJ'mffi 7±C0B C Bm^i)^ 0 cOjT-^'^-X y f-y 
^^fc:^r&*«. :^7«yfl:8SI;yxi:^<^^;y;^?rfflv^ 
SCifc-Ci^UnyKltill l<ovx^'fc:*fL'CaRtt*« 
fcttScoT. 3r-A-x-yf-y:/^ff-5Ti>>'U3ye 
flJSl lovx^J4:»:(Sfc^-r4C:i:«5:v^. cicofe 
10 «>-@<^XS'CaiHr+ffiWi: S -y ^'^67 , K^xmm 
8, 3^:;':J'Bffi9±<0^^•>y^'^jl^83y:J'^'^Xy^— * 
-71' 1 4 *fmT^ , r -y h*^S«T^ S . 
[0 04 31ligWSF6- I REi£:fflV^y::X.yf-y^^ 

u-h<D~mmk L.TI4. ;jrxaa : ^7 yflasar s 

Os c cin/g?^50 s c cm, ;yx£t : IPa, RF 
^N'V- : 7 OW, : x7ny, : SlS, <0 

x-yf-y^^^fctJV^r, BCB : 1 1 5 nm/m i 

n, 7* hUi^Xh : 1 0 5 nm/m i S iOa : 

2 0 nm/m i ngJgT*!). 

20 [00441 ^i>, 7^7 -y^fiSSt tS^oa^XfXCOR 
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